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@ Plug-in card module. 

(g) A novel plug-in card module for use in a rack module 
having means for supporting a plurality of such modules In an 
abutting side-by-side relation. The plug-in module comprises a 
printed circuit board having at least two pairs of card receiving 
and guiding rails transversely disposed thereon. Each of the 
guide rail pairs comprise first and second oppositely-disposed 
elongate rails removably secured to the printed circuit board. 
The plug-in module preferably includes at least first and second 
electrical connectors longitudinally disposed on the printed 
circuit board in back-to-back or side-by-side relation, each of 
the electrical connectors disposed adjacent an associated pair 
of elongate guide raits. To provide increased modularity and 
ease of circuit component replacement, the plug-in module 
includes a plurality of indrvidualiy-removable electrical circuit 
boards. Each electrical circuit board is slldably supported in a 
pair of elongate guide rails and includes a leading edge received 
in the associated electrical connector, and a rear edge having a 
locking mechanism for locking the el ctrical circuit board in the 
pair of elongate guide rails. The module further Includes a 
taceplace having an ejector mechanism for facilitating removal 
of the module from the rack module. 
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Description 



PLUG-IN CARD MODULE 



TECHNICAL FIELD 

The pres nt invention relates generally to auto- 5 
matic call distribution (ACD) switching systems and 
more particularly to a novel plug-in module therefor 
which advantageously supports a plurality of individ- 
ually-removable electrical circuit boards. 

10 

BACKGROUND OF THE INVENTION 

Automatic call distribution (ACD) systems are 
well-known in ttie prior art. These systems typically 
include a switching system for interfacing a plurality 
of telephone trunk lines to a plurality of agents each 75 
located at a workstation. An ACD system provides 
distribution of incoming calls to those agents who 
have been available for the longest period of time. 
The system queues calls on a first-in, first-out basis 
if no agents are available to handle an incoming call. 20 

Prior art switches for use in automatic call 
distribution systems typically include a plurality of 
line interface card modules supported in a rack 
module of a housing. Each of these card modules 
include a printed circuit board having suitable 25 
electronics for controlling communications from 
typically up to sixteen (16) individual telephone 
trunks. While such switches have proven generally 
reliable. It Is quite common that component parts on 
the card modules therein must be replaced due to 30 
normal wear or malfunction. To this end, a technician 
is required to remove and replace the entire card 
module even though in a typical scenario only one of 
the sixteen telephone ports is defective. The fact 
that an entire card module must be replaced even if 35 
only a single port therein is defective substantially 
increases the repair cost and decreases the relia- 
bility of the overall ACD system switch. As a 
corollary, it has not been cost-effective in the prior 
art to provide significant processing capability on 40 
the plug-in card module itself because of the 
probability that the entire card may have to be 
replaced even if the processor therein remains fully 
operational. 

There is therefore a need for an improved plug-in 45 
card module for use in an automatic call distribution 
switching system which obviates the replacement of 
non-defective components and which provides the 
capability of providing substantial modularity and 
increased processing capability at the line interfaces 50 
modules of the ACD switch. 

BRIEF SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a novel plug-in card module for an automatic 55 
call distribution switch which supports a plurality of 
individually-removable electronic circuit boards. 

It Is yet another object of the invention to provide a 
plug-in card modul which supports each of a 
plurality of "subcards" in clos . parallel proximity to a so 
support base thereof to provide substantial modu- 
larity and increased processing capability at th line 
interface modules of an ACD switch. 



It is stiil another object of the invention to provide 
a novel locking mechanism for use in locking a 
subcard to a support base of a plug-in card module 
such that the subcard and the support base are in a 
closely-aligned "piggybacked" relation. 

It is yet a further object of the invention to provide 
an improved ejector mechanism supported on a 
faceplate of a plug-in card module to facilitate the 
removal of the card module from the rack module in 
which it is supported. 

These and other objects of the invention are 
achieved in a plug-in card module for use in a rack 
module, the rack module having means for suppor- 
ting a plurality of plug-in card modules in an abutting 
side-by-side relation. The plug-in card module 
comprises a printed circuit board having first and 
second sides, a leading edge and a rear edge. At 
least two pairs of card receiving and guiding rails are 
transversely disposed on the printed circuit board, 
each of the pairs comprising first and second 
oppositely-disposed elongate rails secured to th 
printed circuit board. The plugnn module also 
includes at least first and second electrical connec- 
tors longitudinally disposed on the printed circuit 
board in back-to-back or side-by-side relation, each 
of the electrical connectors disposed adjacent an 
associated pair of elongate guide rails. To provide 
increased modularity and ease of circuit component 
replacement, the plug-in module includes a plurality 
of individually-removable electrical circuit boards. 
Each electrical circuit board is slidably supported in 
a pair of elongate guide rails and includes a leading 
edge received in the associated electrical connec- 
tor, and a rear edge on which is supported a locking 
mechanism for locking the electrical circuit board in 
the pair of elongate guide rails and its associated 
electrical connector. 

In the preferred embodiment, the locking mechan- 
ism comprises two basic cooperating members, a 
latch support and a latch handle. The latch support 
includes a base secured to the electrical circuit 
board. First and second sidewalls extend upwardly 
from the base to define a space therebetween. Each 
of the sidewalls includes a stop extending a 
predetermined distance into the space. The latch 
handle includes a first section having a lifting 
surface, and a second section adapted to be 
pivotably supported in the space between the 
sidewalls of the latch support. The second section of 
the latch handle advantageously includes an exten- 
sion at a bottom end thereof adapted for engaging a 
slot in the printed circuit board, the extension 
including a front lip. a rear lip and a cam surface 
located therebetween. In operation, the electrical 
circuit board Is inserted into a pair of guide rails until 
the rear lip of the extension engages a rear lip of the 
slot in the printed circuit board and a lower end f 
the cam surface engages a front lip of the slot. The 
first section of the latch handle Is then depressed 
causing the cam surface of the extension to rotate 
along the front lip of the slot. When tl>e first section 
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of the latch handle reaches a fully-depressed 
position, the electrical circuit board is locked into the 
electrical connector. In this locked position, the first 
section of the locking handle rests substantially 
adjacent the board itself and the second section of 
the locking handle is locked in an upright position by 
the stops in the sidewalls of the latch support. 

To release the locking mechanism, the first 
section of the latch handle Is lifted, causing the 
second section of the latching handle to be forced 
through the stops in the sidewalls of the latch 
support. As the first section continues to be lifted, 
the cam surface of the extension rotates in an 
opposite direction along the front lip of the slot in the 
printed circuit board. When the first section of the 
latch handle reaches its fully-released position, the 
rear lip of the extension disengages from the rear lip 
of the slot, thereby releasing the electrical circuit 
board from the printed circuit board. 

According to a further feature of the present 
invention, the plug-in card module includes a 
faceplate secured to the leading edge of the printed 
circuit board. The faceplate preferably has an 
integrally-molded spring release mechanism at each 
end. Each such mechanism includes a locking tab 
secured to an underside of a release latch. The 
release latches are adapted to be depressed to 
disengage the locking tabs from an edge of the rack 
module. In an alternate embodiment, each of the 
release mechanisms is provided with an ejector 
mechanism to facilitate the removal of the plug-in 
card module from the rack module with significantly 
less force than what would otherwise be required 
through depression of the release tabs directly. 

The foregoing has outlined rather broadly the 
more pertinent and important features of the present 
invention in order that the Detailed Description that 
follows may be better understood and such that the 
present contribution to the art can be more fully 
appreciated. Additional features of the invention will 
be described hereinafter which form the subject of 
the claims of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the nature 
and objects of the present invention, reference 
should be made to the following Detailed Descrip- 
tion taken in connection with the accompanying 
Drawings in which: 

FIGURE 1 is a perspective view of a plug-in 
card module of the present invention designed 
to be supported in a rack module of an 
automated call distribution ( ACD) switch ; 

FIGURE 2 is a schematic view of an alternate 
embodiment of the plug-in card module of 
FIGURE 1 wherein each of the electronic circuit 
boards supported thereon is oversized; 

FIGURE 3 Is a perspective view, partially 
cutaway, of a prefen-ed embodiment of a 
locking mechanism according to the present 
invention for use in locking an electronic circuit 
board to a printed circuit board of the plug-in 
card module; 

FIGURE 4 is a cross-sectional view of the 
locking mechanism taken along lines 4-4' of 



FIGURES; 

FIGURE 4A and 4B are views of the locking 
mechanism of FIGURE 4 in an initial closed 
Stat andaninterm diate closed state; 
5 FIGURE 5 is a perspectiv view of the 

faceplate of the plug-in card module showing 
the panel ejector mechanism thereof for facili- 
tating the removal of the plug-in card module 
from the rack module. 
10 FIGURE 6 is a view of the bottom ejector 

mechanism taken along lines 6-6' of FIGURE 5; 

FIGURE 7 is a side view of the bottom ejector 
mechanism taken along lines 7-7' of FIGURE 6; 
and 

15 FIGURE 8 is an end view of the bottom 

ejector mechanism taken along lines 8-8' of 
FIGURE 6. 

Similar reference characters refer to similar parts 
through the several views of the drawings. 

20 

DETAILED DESCRIPTION 

Although not meant to be taken by way of 
limitation, preferably the plug-in card module of the 
present invention is adapted to be supported in a 

25 rack module of "card cage" (not shown) of an 
automatic call distribution (ACD) switch. As is well 
known, such ACD switches typically include a 
plurality of rack modules each Including suitable 
means for supporting a plurality of plug-in card 

30 modules in a ciosely-abutting side-by-side relation. 
According to a feature of the invention, the novel 
plug-in card module described below advant- 
ageously supports a plurality of electronic circuit 
boards or "subcards" in a "piggybacked" manner. 

35 This modularity provides significant advantages over 
prior art ACD switches by substantially reducing the 
cost of replacing defective components and sub- 
stantially increasing the processing power of each 
individual subcard. 

40 Referring now to FIGURE 1, the plug-in card 
module 10 of the present invention comprises a 
printed circuit board 12 having first and second 
sides 14 and 16, a leading edge 18 and a rear edg 
20. The rear edge supports an elongate socket 

45 module 22 of known construction in which are 
housed sockets adapted to be connected to 
corresponding terminal strips mounted on a back- 
plane of the ACD switch. The plug-in card module 
includes a plurality of card receiving and guiding rails 

50 24 transversely disposed in pairs on the printed 
circuit board. Each of the guide rail pairs 24a-b, 
24c-d, 24e-f and 24g-h comprise first and second 
oppositely-disposed elongate raits secured to the 
printed circuit board 12. Preferably, the printed 

55 circuit board includes appropriate slots 25 in which 
the guide rail 24 is inserted, and each of the guide 
rails has suitable locking tabs along the bottom 
surtace thereof for securing the guide rail to the 
printed circuit board following insertion in the slots 

60 25. 

The plug-in card module 10 also includes a 
plurality of electrical connectors 26, with at least two 
of the electrical connectors, such as connectors 26a 
and 26b, longitudinally disposed on the printed 
65 circuit board 12 In back-to-back and/or sid -by-side 



3 



5 



EP 0 349 285 A2 



6 



relation. As seen in FIGURE 1, each of the electrical 
connectors 26 is disposed adjacent an associated 
pair of elongate guide rails. For example, electrical 
connector 26a is disposed between the ends of the 
pair of guide rails 24a and 24b. To provide Increased 
modularity and ease of circuit replacement, the 
plug-in module 10 includes a plurality of individually- 
removable electrical circuit boards 30a-d. Each 
electrical circuit board 30 is slidably supported in a 
pair of elongate guide rails and includes a leading 
edge 32, to be received in an associated electrical 
connector, and a rear edge 34 on which is supported 
a locking mechanism 36 for locking the electrical 
circuit board 30 in the pair of elongate guide rails and 
its associated electrical connector. As will be 
described in more detail below, the plug-in card 
module also includes a faceplate 38 secured by 
screws or the like to the leading edge 18 of the 
printed circuit board 12. The faceplate 38 includes an 
integrally-molded spring release mechanism 40 at 
each end to facilitate the removal of the card module 
10 from the rack module. 

While in the preferred embodiment each of the 
plug-in card modules Includes four (4) "piggy- 
backed" electronic circuit boards, this arrangement 
is not to be taken by way of limitation as any other 
number of subcards can be suitably supported in 
back-to-back and/or side-by-side relation on the 
printed circuit board. Moreover, and with reference 
briefly to FIGURE 2, it may also be desirable to 
provide one or more oversized electronic circuit 
boards 30a' and 30b' instead of four (4) smaller 
boards. In the alternate embodiment of FIGURE 2, 
each of the electronic circuit boards supports first 
and second locking mechanisms 36a and 36b 
substantially as shown. Of course, a plug-in card 
module may also be provided with two standard size 
electronic circuit boards on one half of the module 
and one oversized circuit board on the other half 
thereof. 

It should be appreciated that the "piggybacked" 
structures shown in FIGURES 1 and 2 provide 
substantial benefits over prior art ACD plug-in card 
modules where each such module included all 
electronics on the printed circuit board itself. The 
use of small, modular electrical circuit boards 
stacked to a printed circuit board advantageously 
enables maintenance and/or repair of defective 
components without replacement of an entire mo- 
dule which might otherwise be fully operational. 
Moreover, the modularity of the plug-in card module 
enables each subcard to be provided with a higher 
degree of processing capability because of the 
relatively lower cost of manufacturing each subcard 
vis-a-vIs the cost of prior art printed circuit boards. 
For example, and not by way of limitation, one of the 
electrical circuit boards 30 can include an answer 
d tection circuit or other digital signal processing 
circuits. Further, by providing modularity at th port 
level, the printed circuit board 12 can support its 
own processing capability as represented by the 
processor 41 and the associated memory and 
control devices 43. Therefore, the limitations of prior 
art ACD switches, namely, the inability to economi- 
cally provide significant processing capability on the 



module itself, ar overcome by the plug-in card 
module of the present inv ntion. 

Referring now to FIGURE 3. a perspective view, 
partially cutaway, is shown of the preferred locking 
5 mechanism 36 of the present invention. In the 
preferred embodiment, the locking mechanism com- 
prises a latch support 42, and a latch handle 44 
pivotally-supported on the latch support 42 by pin 
46. The latch support 42 includes a base 48 secured 

10 to the electrical circuit board 30 by screws or the 
like. First and second sidewalls 50 and 52 extend 
upwardly from the base 48 to define a space 
therebetween. Each of the sidewalls 50 and 52 
include an integrally-molded stop 54 extending a 

15 predetermined distance into the space for the 
reasons to be described. The latch support 42 also 
includes first and second runners 56 and 58 
extending from a bottom surface thereof adapted to 
maintain the electrical circuit board 30 in a fixed 

20 relation with respect to the printed circuit board 12 
when the locking mechanism 36 is released. 

Referring now simultaneously to FIGURES 3 and 
4, the latch handle 44 preferably includes a first 
section 60, and a second section 62 adapted to be 

25 pivotably supported in the space between the 
sidewalls 50 and 52 of the latch support 42. The first 
section 60 of the latch handle includes a lifting 
surface 64. The second section 62 of the latch 
handle 44 advantageously includes an extension 66 

30 at a bottom end thereof adapted for engaging a slot 
68 in the printed circuit board 10. The slot 68 
includes a front lip 70 and a rear lip 72. The extension 
66 of the second section includes a recess 74 
through which the pin 46 passes to enable the latch 

35 handle to be supported in the latch support. As also 
best seen in FIGURE 4, the extension 66 includes a 
front lip 76, a rear lip 78, a cam surface 80 and a 
bottom edge 82. The front lip 76 and the cam surface 
80 are located in front of a centra! axis 84 of the 

40 section while the rear lip 78 and the bottom edge 82 
of the extension are located behind the central axis 
84. This eccentric alignment provides certain opera- 
ting advantages as will be described in more detail 
below. 

45 In operation, an electrical circuit board 30 is 
inserted into a pair of guide rails until the rear lip 76 
of the extension 66 engages the rear lip 72 of the slot 
68 in the printed circuit board 12 and a lower end of 
the cam surface 80 engages the front lip 70 of the 

50 Slot. This "initial closed" state is shown In FIGURE 
4A. The first section 60 of the latch handle 44 is then 
depressed causing the cam surface 60 of the 
extension 66 to rotate against the front lip 70 of the 
slot 68. This "intermediate closed" state is shown in 

55 FIGURE 4B. When the first section 60 of the latch 
handle 44 reaches its fully depressed position, the 
electrical circuit board 30 is locked into the electrical 
connector 26 as best se n in FIGURE 4. In this 
locked position, the first section 60 of the locking 

60 handle 44 rests substantially adjacent the board 
itself and the second section 62 of the locking 
handle 44 is locked In an upright position by the 
stops 54 in the sidewalls 50 and 52 of the latch 
support 42. 

65 To release the locking mechanism, the first 
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section 60 of the latch handle 44 is lifted, causing the 
second section 62 ther of to be forced through the 
stops 54 in the sidewails 50 and 52 of the latch 
support 42. As the first section 60 continues to be 
raised and rotated about pin 44, the cam surface 80 
of the extension 66 rotates in the opposite direction 
against the front lip 70 of th slot 68 in the printed 
circuit board 12. Wh n the first s ction 60 of th 
latch handle 44 reaches its fulty-released position, 
the rear lip 78 of the extension 66 disengages from 
the rear lip 72 of the slot 68, thereby releasing the 
electrical circuit board 30 from the printed circuit 
board 12. The stops 54 also serve to limit movement 
of the latch handle 44 following removal of the board 
30. 

It should be appreciated that the locking mechan- 
ism of FIGURES 3 and 4 is quite advantageous 
because it facilitates the locking of two closely- 
aligned parallel boards with little or no fulcrum on 
which to pivot the locking mechanism. This oper- 
ation is facilitated by the eccentric or "off-center* 
extension 66 attached to the second section of the 
locking handle. Moreover, when the locking handle 
is in the fully-depressed or "locked" position, the 
profile of the locking mechanism is still within the 
depth of the plug-in card module (which is deter- 
mined by the width of the faceplate). 

Referring now to FIGURE 5, a perspective view is 
shown of the preferred faceplate for use in the card 
module 10 of the present invention. As noted briefly 
above, the faceplate 38 is secured by screws or the 
like to the leading edge 18 of the printed circuit 
board. Faceplate 38 includes first and second ends 
85 and 86 each having the spring release mechanism 
40 integrally-formed therein. Each release mechan- 
ism includes a locking tab 88 secured to an 
underside of a release latch 90. To remove the 
plug-in card module 10 from the rack module, the 
technician simultaneously depresses the release 
latches 90 to thereby disengage the locking tabs 88 
from the card cage wall. 

Altematively, the faceplate 38 Is provided with a 
panel ejector mechanism, comprising top and 
bottom ejector mechanisms 92 and 94, to facilitate 
removal of the card module from the rack module 
with significantly less force than what would other- 
wise be required through depression of the release 
latches directly. In particular, and with reference now 
simultaneously to FIGURES 6-8, bottom ejector 
mechanism 94 includes an arcuate upper section 96 
and a base section 98 which extends beyond a 
portion of the upper section. The upper section 
includes a ramp surface 100 along an underside 
thereof and the base section 98 includes a tab 102 at 
an end thereof. The ejector mechanisms 94 further 
includes a release lever 103 secured to the base 
section 98. the release lever including an angled 
portion 106 and a handle 108 adapted to be engaged 
and rotated to activate the mechanism. The ejector 
mechanism 94 includes a pin 1 10 adapted to support 
the mechanism in the release latch 90 of the spring 
release mechanism 40. In operation, as the release 
lever handle 108 is pivoted about the pin 110, the 
ramp surface 100 lifts the locking tab 88 clear of the 
card cage wall 112 and the tab 102 forces the card 



module out of the card cage. The top ejector 
mechanism 92 is identical to the bottom ejector 
mechanism 94 but is mounted in the opposite 
orientation so that the technician moves the release 
5 levers 103 in opposite directions to remove the card 
module. 

The plug-in card module of th present invention 
facilitat s the use of a distributed processing 
hierarchy in an automatic call distribution (ACD) 

10 switching system which has not heretofore been 
achieved. In particular, by enabling high level 
processing capabilities to be located on the printed 
circuit board or the subcards themselves, the 
disclosed plug-in card module allows switch control 

15 functions to be distributed across at least a 
four-level hierarchy comprising (1) an overall switch 
controller at the highest level. (2) a shelf control 
module at an immediate level for controlling the 
plug-in modules on a shelf of the ACD switch, (3) the 

20 plug-in card module itself at a next intermediate 
level, and (4) a subcard at the lowest level of the 
hierarchy. 

It should be appreciated by those skilled in the art 
that the conception and the specific embodiment 

25 disclosed may be readily utilized as a basis for 
modifying or designing other structures for carrying 
out the same purposes of the present invention. It 
should also be realised by those skilled in the art that 
such equivalent constructions do not depart from 

30 the spirit and scope of the invention as set forth in 
the appended claims. 

Thus it will be appreciated that the present 
invention comprehends a plug-in card module for 
use in a rack assembly in which a plurality of such 

35 modules are mountable. comprising a printed circuit 
board having means for electrically connecting and 
means for receiving removable electrical circuit 
boards held in place on the printed circuit board by 
releasable locking means, an electrical circuit board 

40 being removable from or replaceable on the printed 
circuit board by displacement parallel to the plane of 
the printed circuit board and transversely of an edge 
thereof. 

45 

Claims 

1. A plug-in card module for use in a rack 
module having means for supporting a plurality 
50 of adjacently disposed plug-in card modules, 

comprising: 

a printed circuit board having first and second 

sides, a leading edge and a rear edge; 

at least two pairs of card receiving and guiding 
55 rails disposed on the printed circuit board, each 

of the pairs comprising first and second 

oppositely-disposed elongate rails secured to 

the printed circuit board ; 

first and second electrical connectors longitudi- 
60 nally disposed on th print d circuit board, 

each electrical connector being associated with 

a pair of elongate guide rails; and 

an electrical circuit board slidably supported in 

each pair of elongat guide rails, the electrical 
65 circuit board having a leading edge adapted to 
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be received in the associat d electrical connec- - 
tor, and a rear edge; and 
means supported on the rear edge of each 
electrical circuit board for locking the electrical 
circuit board in the pair of elongate guide rails 5 
and its associated electrical connector. 

2. The plug-in card module as described in 
Claim 1 wherein the locking means comprises: 
a latch support having a base secured to the 
electrical circuit board, the latch support having 10 
first and second sidewalls defining a space 
therebetween; 

a latch handle having a first section, and a 
second section adapted to be pivotably sup- 
ported in the space between the sidewalls of 15 
the latch support, the second section of the 
latch handle including an extension at a bottom 
end thereof having a front lip. a rear lip and a 
cam surface located therebetween, the rear lip 
of the extension adapted to engage a rear lip of 20 
a slot in the printed circuit board and the cam 
surface adapted to engage a front lip of the slot 
when the leading edge of the electrical circuit 
board is inserted into the electrical connector; 
wherein as the first section of the latch handle Is 25 
depressed the cam surface of the extension 
rotates along the front lip of the slot until the 
electrical circuit board is locked into the 
electrical connector. 

3. The plug-in card module as described in 30 
Claim 2 wherein each of the sidewalls of the 
latch support includes a stop extending a 
predetermined distance into the space between 

the sidewalls for limiting movement of the latch 
handle. 35 

4. The plugnn card module as described in 
Claim 2 or Claim 3. wherein the base of the latch 
support also includes first and second runners 
extending from a bottom surface thereof for 
maintaining the electrical circuit board in a fixed 40 
relation with respect to the printed circuit board 
when the locking mechanism is released. 

5. The plug-in card module as described in 
any preceding Claim, further including a face- 
plate secured to the leading edge of the printed 45 
circuit board. 

6. The plug-in card module as described in 
Claim 5 wherein the faceplate includes an 
integrally-moulded spring release mechanism 

at each end thereof, the spring release mechan- 50 
ism including a release latch and a locking tab 
secured to an underside of the release latch, 
the release latch adapted to be depressed to 
disengage the tocking tab from the rack 
module. 55 

7. The plug-in card module as described in 
Claim 5, wherein the faceplate further includes 
an ejector mechanism associated with each 
spring release mechanism for simultaneously 
depressing the release latch and forcing the 60 
faceplate away from the rack module. 

8. The plug-in card module as described in 
Claim 7, wherein the ejector mechanism com- 
prises: 

a pin rotatably supported In the release latch; 65 



a release lever adapted to be rotated about the 
pin; and 

means attached to th pin and the release I v r 
for releasing the locking tab from an edge of the 
rack module and forcing the faceplate away 
from the rack module as the release lever is 
rotated about the pin. 

9. The plug-in card module as described In 
any preceding Claim, wherein the first and 
second electrical connectors are disposed in a 
back-to-back relationship. 

10. The plug-in card module as described in 
any preceding Claim, wherein the first and 
second electrical connectors are disposed in a 
side-by-side relationship. 

11. A plug-in card module for use in an 
automatic call distribution (ACD) switch having 
a plurality of rack modules, each of the rack 
modules having means for supporting a plurality 
of plug-in card modules in an abutting side-by- 
side relation, comprising : 

a printed circuit board having first and second 
sides, a leading edge and a rear edge ; 
at least four pairs of card receiving and guiding 
rails transversely disposed on the printed 
circuit board, each of the pairs comprising first 
and second oppositely-disposed elongate rails 
secured to the printed circuit board; 
first, second, third and fourth electrical connec- 
tors longitudinally disposed on the printed 
circuit board in back-to-back and side-by-side 
relation, each of the electrical connectors 
disposed adjacent an associated pair of elong- 
ate guide rails; 

an electrical circuit board slidably supported in 
each pair of elongate guide rails, the electrical 
circuit board having a leading edge received in 
the associated electrical connector, and a rear 
edge; 

a latch support having a base secured to each 
electrical circuit board, the latch support having 
first and second sidewalls defining a space 
therebetween; and 

a latch handle supported in each latch support, 
the latch handle having a first section, and a 
second section adapted to by pivotably sup- 
ported in the space between the sidewalls f 
the latch support, th© second section of the 
latch handle including an extension at a bottom 
end thereof adapted for engaging a slot in the 
printed circuit board to lock the electrical circuit 
board in a pair of elongate guide rails and its 
associated electrical connector. 

12. The plug-in card module as described In 
Claim 1 1 further including a faceplate secured 
to the leading edge of the printed circuit board. 

13. The plug-in card module as described tn 
Claim 12 wherein the faceplate includes an 
Integrally-molded spring release mechanism at 
each end thereof, the spring release m chan- 
ism Including a release latch and a locking tab 
secured to an underside of the r lease latch, 
the releas latch adapt d to be depressed to 
disengage the locking tab from the rack 
module. 
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14. Th plug-in card module as described in 
Claim 13 wherein the faceplate further includes 
an ejector mechanism associated with each 
spring release mechanism for simultaneously 
depressing the release latch and forcing the 5 
faceplate away from the rack module. 

15. A plug-in card module for use in an 
automatic call distribution (ACD) switch having 
a plurality of rack modules, each of the rack 
modules having means for supporting a plurality io 
of plug-in card modules in an abutting side-by- 

side relation, comprising: 

a printed circuit board having first and second 

sides, a leading edge and a rear edge; 

at least two pairs of card receiving and guiding is 

rails transversely disposed on the printed 

circuit board, each of the pairs comprising first 

and second oppositely disposed elongate rails 

secured to the printed circuit board ; 

first and second electrical connectors longitudi- 20 

nally disposed on the printed circuit board in 

back-to-back relation, each of the electrical 



connectors disposed adjacent an associated 

pair of elongate gukj rails ; and 

an electrical circuit board slidably supported in 

each pair of elongate guide rails, the electrical 

circuit board having a leading edg r ceived in 

the associated electrical c nnector and a rear 

edge; 

means supported on the rear edge of each 
electrical circuit board for locking the electrical 
circuit board in the pair of elongate guide rails 
and its associated electrical connector; and 
a faceplate secured to the leading edge of the 
printed circuit board and including a spring 
locking release mechanism at each end thereof 
for releasing the card module from the rack 
module. 

16. The plug-in card module as described in 
Claim 16 wherein the faceplate further includes 
an ejector mechanism associated with each 
spring release mechanism to facilitate removal 
of the plug-in card module from the rack 
module. 



25 



30 



35 



40 



45 



50 



55 



60 



65 



7 



EP 0 349 285 A2 




EP 0349285 A2 




FIG. 4b 



J 



Europaisches Patentamt 
European Patent Office 
Office europ'en des brevets 



I 




© Publication number: 



mmmm 

0 349 285 A3 



® 



EUROPEAN PATENT APPLICATION 



@ Application number: 89306546.6 
@ Date of filing: 27.06.89 



® int. ci.S: H04Q 1/04, H04M 3/50, 
H05K 7/00 



® Priority: 27.06.88 US 211589 


Fort Worth Texas 76155(US) 


@ Date of publication of application: 


© Inventor: Mann, James A. 


03.01.90 Bulletin 90/01 


218 Goldfinch Drive 




Richardson Texas 75081 (US) 


@ Designated Contracting States: 


Inventor: Haselton, E. Fletcher 


DE ES FR GB IT 


1001 Stone Gate Drive 




Irving Texas 75083(US) 


@ Date of deferred publication of tine search report: 




24.07.91 Bulletin 91/30 


@ Representative: Lawrence, Malcolm Graham 






et ai 


0 Applicant: TEKNEKRON INFOSWITCH 


Hepworth, Lawrence & Bryer 2nd Floor, Gate 


CORPORATION 


House South Westgate Road 


4401 Cambridge Road 


Harlow Essex CM20 IJN(GB) 



0 Plug-in card module. 



CO 
< 

in 

00 
CM 

0) 
CO 



Q. 

LU 



0 A novel plug-in card module (10) for use in a 
rack module having means for supporting a plurality 
of such modules in an abutting side-by-side relation. 
The plug-in module (10) comprises a printed circuit 
board (1 2) having at least two pairs of card receiving 
and guiding rails (24) transversely disposed thereon. 
Each of the guide rail pairs comprise first and sec- 
ond oppositely-disposed elongate rails removably 
secured to the printed circuit board (12). The plug-in 
module preferably includes at least first and second 
electrical connectors (26) longitudinally disposed on 
the printed circuit board in back-to-back or side-by- 
side relation, each of the electrical connectors dis- 
posed adjacent an associated pair of elongate guide 
rails. To provide increased modularity and ease of 
circuit component replacement, the plug-in module 
includes a plurality of individually-removable elec- 
trical circuit boards (30). Each electrical circuit board 
is slidably supported in a pair of elongate guide rails 
and includes a leading edge (32) received in the 
associated electrical connector, and a rear edge 
(34) having a locking mechanism (36) for locking the 
electrical circuit board in the pair of elongate guide 
rails. The module further includes a faceplace (38) 
having an ejector mechanism (40) for facilitating 
removal of the module from the rack module. 
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